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This listing of claims will replace all prior versions, and listings, of claims in the . 
application: 

Listing of Claims 

1 . (Currently Amended) A method for updating data in a storage device, comprising: 
receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking cod e, wherein the error checking code is generated 
from the customer data and that is ca pable of being used to determine whether the customer data 
in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to cache; and 

for each block of data to update, transferring the block of data and the m etadata for the 
block from the cache to the storage device. 

2. (Currently Amended) The mcth ot h a f claim 1, fiu t l i u c u uipii^lng A method for 
updating data in a stor age device, comprising: 

receiving an update to one or more blocks of customer data at addresses in the storag e 

device: 

for each block of data to update, generat ing metadata indicating the address of the block 
in the storage device and an error che cking code that is capable of being used to determine 
whether th e customer data in the block has changed: 

for each block of data to update, writing the b lock of data to_u P date and the metadata for 
the block to cache: 

for each block of data to update, determining whether the address of the block of data in 
the metadata and the address in the storage device to update match; 

for each block of data to update, performing an operation on the customer data in the 
block and the error checking code to determine whether the customer data has changedftr ft: and 
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transferring wWeinthe block of data to update and metadata for the block is tr ansfcuud 
to the storage device if the address of the block in the metadata and requested address match and 
the customer data has not changed. 

3. (Original) The method of claim 2, wherein the operation performed on the 
customer data comprises XORing the customer data and wherein the error checking code 
comprises a longitudinal redundancy checking code. 

4. (Currently Amended) The meth o d o f claim 1, fmtliu cumpiiuug. A method for 
updating data in a storage device, comp rising: 

receiving an update to one or more blocks of customer data at addresses in the storag e 

device; 

setting up a control block including the address of a first block of data to update in the 
storage device and an instruction to generate the address and error code as metadata for the 
blockft^im 

therein for each block of data to update, g enerating the metadata indicating the add r ess 
of t he bluUk in tin ^Lujage device cmi i pmu) using the block address in the control block as the 
address of the block in the storage device to write as the me t adata and an error checking code that 
is capable of bein g iised to determine whether the customer data in the block has chang ed; 

for each block of data to up date, writin g the block of data to update and the metadata for 
the block to cache: and 

for each block qfdata to update, transfer rin g the block of data and the metad ata for the 
block from the cache to the storage device. 

5. (Original) The method of claim 4, further comprising: 

for each block to update, incrementing the block address in the control block before 
processing a next block, wherein the incremented block address is used as the address in the 
storage device to generate as metadata for the next block of data to update. 
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6. (Original) The method of claim 1, wherein generating the error checking code 
comprises XORing the customer data in the block such that the error checking code comprises a 
longitudinal redundancy checking code. 

7. (Previously Presented) The/method of claim 2, wherein generating the metadata 
and determining whether the address of the block iu the storage device and block address in 
metadata match and performing the operation on the customer data and error checking is 
performed by a device that is separate from a main processor, wherein the device transfers the 
block of data from the cache to the storage device using a direct memory access (DMA) channel. 

8. (Original) The method of claim 2, fiirther comprising: 

setting up a control block in the cache including the block address of a first block to 
update and an instruction to check the address and error code of the block, wherein determining 
whether the block address in the metadata in the storage device and the block address to update 
match comprises using the block address in the control block in the cache as the block address to 
update to compare with the block address in the metadata stored with the block in the cache. 

9. (Original) The method of claim 8, flirther comprising: 

for each requested block, incrementing the block address in the first control block after 
transferring the block from the cache to the storage device, wherein the incremented block 
address is used as the block address to compare with the block address in the metadata in the 
cache for the next requested block. 

1 0. (Currently Amended) - The meth o d of claim 1, fmUm ujiupiisiug, A method for 
updating data in a storage device, comprising: 

receiving an update to one or more blocks of customer data at addresses in the, zinrap * 

device: 

for each block of data to update, gener ating metadata indicating the address of the hlock 
in the storage device and an error checking code that is capable of being used to determine 
whether th e customer data in the block has changed: 
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for each block of d ata to update writing the block of data to update and the metadata for 
the block to cache; 

for each block of da ta to update, trartsferrinp die block of data and the metadata for the 
block from the cache to the storage device; 
recovering from a power loss; and 

using the metadata for blocks in cache to rebuild cache control blocks for the blocks in 
cache after recovering from the power loss. 

1 1 . (Original) The method of claim 1 0, wherein the blocks of data and metadata are 
stored in a n on-volatile portion of the cache and the cache control blocks are stored in a volatile 
portion of the cache. 

12. (Original) The method of claim 10, further comprising: 

maintaining a first data structure indicating whether each block of data m cache is valid or 
invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 

for each block of data in the cache, using die error checking code to determine whether 
the bloek of data in the cache has changed; and 

for each block of data in the cache, indicating in the first data structure that the block of 
data is invalid if the second d ata structure indicates that the block of data is not modified and the 
block of data has changed. 

1 3 . (Original) The method of claim 1 0, further comprising: 

maintaining a first data structure indicating whether each block of data in cache is valid or 
invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 

for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 
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for each block of data in the cache accessing the update to the block from another storage 
location if the second data structure indicates that the block of data js modified and the block of 
data has changed. 

14. (Original) The method of claim 10, further comprising: 

maintaining a first data structure indicating whether each block of data in cache is valid or 
invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 

for each block of data in the cache, u$ing the error checking code to determine whether 
the block of data in the cache has changed; and 

rebuilding the cache control block for the block using the address information in the 
metadata for the block if the block of data has not changed. 

15. (Original) The method of claim 1, wherein die error checking code is further 
capable of being used to determine whether the metadata in the block has changed. 

1 6. (Currently Amended) A system for updating data, comprising: 
a storage device; 

a cache; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

means for generating metadata, for each block of data to update, indicating the address of 
the block in the storage device and an error checking cod e, wherein the error checking code js 
generated from the c u stomer data and that is eapablc o f being used to determine whether the 
customer data in the block has changed; 

means for writing the block of data to update and the metadata for the block to ttve cache 
for each block of data to update; and 

means transferring the block of data and the metadata for the block from the cache to the 
storage device for each block of data to update. 
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17. (Currently Amended) The system o f claim 16, further comprising A, system for 
updating data, comprising; 

a storage device: 
a cach e; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device: 

means for generating metadata, for each block of data to update, indicating the address of 
the block in the storage device and an error checking code that is capab1e_of being used to 
determine whether the customer data in the block has changed: 

means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; 

means for determining whether the address of the block of data in the metadata and the 
address in the storage device to update match for each block of data to update; 

means for performing an operation on the customer data in the block and the error 
checking code to determine whether the customer data has changed for each block of data to 
updateftM;n and 

means for transferring where i n the block of data to update and metadata for the block is 
transferred to the storage device if the address of the block in the metadata and requested address 
match and the customer data has not changed. 

18. (Original) The system of claim. 1 7, wherein the operation performed on the 
customer data comprises XORing the customer data and wherein the error checking code 
comprises a )ongitudinal redundancy checking code, 

19. (Currently Amended) The system of claim 1G, fa rt her c omprising. A system for 
updating data, comprising: 

a storage device: 
a cache: 

means for receiving an u pdate to one or more blocks of customer data at addresses in the 
storage device: 
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means for setting up a control block including the address of a first block of data to 
update in the storage device and an instruction to generate the address and error code as metadata 
fortheblockftflJLl] 

wherein flic means for generating the metadat a, for each block of d ata to update. 
indicating the add r ess o f the bl o ck in the s t orage d e v ice comprises u s ing the block address in the 
control block as the address of the block in the storage device to write as the m et ada t a and an 
error checking code that is capable of being \ised to determine whether_the customer data in the 
block has changed: 

means for writin g the block of data to update and the metadata for the block to the cache 
fhreach block of data to update: and 

means transferring the block of data and the metadata for the block from the cache to the 
storage device for each block of data to update; 

20. (Original) The system of claim 1 9, further comprising: 

means for incrementing the block address in the control block, for each block to update, 
before processing a next block, wherein the incremented block address is used as the address in 
the storage device to generate as metadata for the next block of data to upd ate. 

21 . (Original) The system of claim 16, wherein the means for generating the error 
checking code comprises XORing the customer data in the block such that the error checking 
code comprises a longitudinal redundancy checking code. 

22. (Original) The system of claim 1 7, wherein the means for gen erating the metadata, 
determining whether the address of the block in the storage device and block address in metadata 
match, and performing the operation on the customer data and error checking comprises a device 
that is separate from a main processor, wherein the device transfers the block of data from the 
cache to the storage device using a direct memory access (DMA) channel. 
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23. (Original) The system of claim 1.7, further comprising: 
means for setting up a control block in the cache including the block address of a first 
block to update and an instruction to check the address and error code of the block, wherein the 
means for determining whether the block address in the metadata in the storage device and the 
block address to update match comprises using the block address in the control block in the 
cache as the block address to update to compare with the block address in the metadata stored 
with the block in the cache. 



24. (Original) The system of claim 23, further comprising: 

means for incrementing the block address in the first control block, for each requested 
block, after transferring the block from the cache to the storage device, wherein the incremented 
block address is used as the block address to compare with the block address In the metadata in 
the cache for the next requested block. 

25 . (Currently Amended) Th e sy ste m of claim 16, farther comprising. A system for 
updating data, comprising: 

a storage device: 
a cache: 

means for rec eiving an update to one or more blocks of customer data at addresses in the 
storage device: 

means for gen erating metadata, for each block of data to update, indicating the address of 
the block in the stora ge device and an error checking code that is capable of being used to 
determine whether the customer data in the block has chan ged; 

means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update: 

means transferri ng the block of data and the metadata for the block from the cache to the 
storage device for each block of data to update: 

means for recovering from a power loss; and 

means for using the metadata for blocks in cache to rebuild cache control blocks for the 
blocks in cache after recovering from the power loss. 
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26. (Previously Presented) The system of claim 25, wherein the blocks of data and 
metadata are stored in a non- volatile portion of the cache and the cache control blocks are stored 
in a volatile portion of the cache. 

27. (Previously Presented) The system of claim 25, further comprising: 

means for maintaining a first data structure indicating whether each block of data in cache 
is valid or invalid and a second data structure indicating whether each block of data includes 
modified or unmodified data; 

means for using the error checking code, for each block of data in the cache, to determine 
whether the block of data in the cache has changed; and 

means for indicating in the first data structure, for each block of data in the cache, that the 
block of data is invalid if the second data structure indicates that the block of data is not modified 
and the block of data has changed. 

28. (Previously Presented) The system of claim 25, further comprising: 

means for maintaining a first data structure indicating whether each block of data in cache 
is valid or invalid and a second data structure indicating whether each block of data includes 
modified or unmodified data; 

means for using the error checking code, for each block of data in the cache, to determine 
whether the block of data in the cache has changed; and 

means for accessing, for each block of data in the cache, the update to the block from 
another storage location if the second data structure indicates that the block of data is modified 
and the block of data has changed. 

29* (Previously Presented) The system of claim 25, further comprising: 

means for maintaining a first data structure indicating whether each block of data in cache 

is valid or invalid and a second data structure indicating whether each block of data includes 

modified or unmodified data; 

means for using the error checking code to determine whether the block of data in the 

cache lias changed for each block of data in the cache; and 
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means for rebuilding the cache control block for the block using the address information 
in the metadata for the block if the block of data has not changed. 



30. (Original) The system of claim 16, further comprising means for using the error 
checking code to determine whether the metadata in the block has changed. 



31. (Currently Amended) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache, wherein the logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking cod e, wherein the error checktng_code is generated 
from the cu stomer data and that is capable of being used to determine whether the customer data 
in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to Jhg cache; and 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device. 

32. (Previously Presented) Th e lut e giatcJ ciicuit d e v i c e o f claim 31, whe r ein the logic 
farthe r perf o r ms: An integrated circuit device including logic for updating data in a storage 
device, wh erein the integrated circuit device is in data communication with a cache* wherein the 
logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device: 

for each block of data to update, generating metadata indicating the address of the block 
jqthe storage device a nd an error checking code that is capable of being used to determine 
whether the customer data in the block has changed: 
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for each block of datato update, writing the block of data to update and the metadata for 
the block to the cache: 

for each block of data to update, determining whether the address of the block of data in 
the metadata and the address in the storage device to update match; 

for each block of data to update, performing an operation on the customer data in the 
block and the error checking code to determine whether the customer data has changedftfl[[Jl 
and 

whe r ein transferring the block of data to update and metadata for the block is transfix icd 
to the storage device if the address of the block in the metadata and requested address match and 
the customer data has not changed. 

33. (Previously Presented) The integrated circuit device of claw 32, wherein the 
operation performed on the customer data comprises XORing the customer data and wherein the 
error checking code comprises a longitudinal redundancy checking code. 

34- (Currently Amen ded) The integra t ed eireui t device of claim 31, Anintegrated 
circuit device including logic for updating data in_a_storage device, wherein the integrated circuit 
device is in data communication with a cache and processor, wherein the logic performs: 

receiving an update to one or more blocks _of customer data at addresses in the storage 

device; 

accessing wherein a p ro cessor generates a control block , generated bv the processor 
including th e address of a first block of data to update in the storage device and an instru ction to 
cause the integrated circuit device to generate the address and error code as metadata for the 
blockrwrilfcU 

for each block of data to update, whe r ein t he integrat e d circuit dcivinc. £i". i uiM lf w» 
generating the metadata indicating the add res s o f t he block in the s t o r ag e device by u&tng th e 
block address in the control block as the address of the block in the storage device to write arthe 
metadata and an error c hecking code that is capable of being used to determine whether the 
customer data in the block has changed: 
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for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache: and 

for each block of data to_update, transferring the block of data and tbe metadata for the 
block from the cache to the storage device . 

35. (Previously Presented) The integrated circuit device of claim 34, wherein the logic 
further performs: 

for each block to update, incrementing the block address in the control block before 
processing a next block, wherein the incremented block address is used as the address in the 
storage device to generate as metadata for the next block of data to update. 

36. (Previously Presented) The integrated circuit device of claim 3 1 s wherein 
generating the error checking code comprises XORing the customer data in the block such that 
the error checking code comprises a longitudinal redundancy checking code. 

37. (Previously Presented) The integrated circuit device of claim 32, wherein the 
integrated circuit device is included in a storage system having a main processor, wherein the 
device transfers the block of data from the cache to the storage device using a direct memory 
access (DMA) channel. 

38. (Previously Presented) The integrated circuit device of claim 32, wherein a 
processor generates a control block in the cache including the block address of a first block to 
update and an instruction to cause the integrated circuit device to check the address and error 
code of the block, wherein the integrated circuit device determines whether the block address in 
the metadata in the storage device and the block address to update match by using the block 
address in the control block in the cache as the block address to update to compare with the block 
address in the metadata stored with the block in the cache. 

39. (Previously Presented) The integrated circuit device of claim 38, wherein the Jogic 
further performs: 
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for each requested block, incrementing the block address in the first control block after 



address is used as the block address to compare with the block address in the metadata in the 
cache for the next requested block, 

40. ( Currently Amended) The int e g r a t ed ci r cuit device o f claim 31, wherein t he logic 
furth er pe ri b m re? An integrated circuit device including logic for updating data in a storage 
device, wherein the integrated circuit device is in_data communication with a cache, wherein the 
logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device: 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking codeJhat i$ capable of being used to determine 
whether the customer data in the block ha s changed: 

for each block of data to update* writing the block of data to update and the metadata for 
the block to the cache: 

for each block _o£,data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device: 

recovering from a power lo$$; and 

using the metadata for blocks in cache to rebuild cache control blocks for the blocks in 
cache after recovering from the power loss. 

41 . (Previously Presented) The integrated circuit device of claim 40, wherein the 
blocks of data and metadata are stored in a non-volatile portion of the cache and the cache 
control blocks are stored in a volatile porti on of the cache. 

42. (Previously Presented) The integrated circuit device of claim 3 1 , wherein the error 
checking code is further capable of being used to determine whether the metadata in the block 
has changed. 



transferring the block from the cache to the storage device, wherein the incremented block 
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43. (Currently Amended) A computer readable medium including at least one data 
structure used for updating data in a storage device and a cache, comprising: 

blocks of customer data; 

a block of metadata for each block of customer data, wherein the metadata includes the 
address of the block in the storage device and an error checking cod e, wherein the error checking 
code is generated from the customer data and that is capable of being used to determine whether 
the customer data in the block has changed while the block is in the cache, wherein block of data 
to update and the metadata for the block are written to cache. 

44. (Currently Amended) Th e c o mputer r e adabl c- m c di T m rt )f claim 43, further 
comprismfc: A computer readable medium including at least one data structure used for updating 
data in a storage device and a cache, comprising: 

blocks of customer data: 

a block of metadata for each block of customer data,, wherein the metadata includes the 
address of the block in the storage device and an error checking, code that is capable of being 
usedto determine whether the customer data in the block has changed while the block is in the 
cache, wherein block of data to update and the metadata for the block are written to cache: and 

a control block including the address of a first block of data to update in the storage 
device and an instruction to generate the address and error code as metadata for the block, 
wherein generating the metadata indicating the address of the block in the storage device 
comprises using the block address in the control block as the address of the block in the storage 
device to write as the metadata. 

45. (Previously Presented) The computer readable medium of claim 44, wherein the 
block address in the control block is incremented before processing a next block, wherein the 
incremented block address is used as the address in the storage device to generate as metadata for 
the next block of data to update. 

46. (Previously Presented) The computer readable medium of claim 43, further 
comprising: 
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a control block in the cache including the block address of a first block to update and an 
instruction to check the address and error code of the block, wherein determining whether the 
block address in the metadata in the storage device and the block address to update match 
comprises using the block address in the control block in the cache as the block address to update 
to compare with the block address in the metadata stored with the block in the cache. - 

47, (Currently Amended) A compute! noddblc medium including at least o ne data 
stnictu rc used fui updating data ki a storag e d e vice anda - caihi, cumpii y ri T g ' ; 

blocks o f cus t om er da t a; 

a block o f m etada t a f or each block o f cust o mer data, wh e r e in th e m et ada t a includes the 
address of the block in the st o rage device and an error ch e cking c ode that - i s- capablc o f being 
used to determine wheth er t he custome r data in t h e bl o ck has chan g ed while the bl o ck is in t he 
e a c hc^whe r em block of data to u p dat e and the m e t adata for the block arc wri tt en to cacbe fc The 
computer readable medium of claim 43. wherein the blocks of data and metadata are stored in a 
non- volatile portion of the cache and the cache control blocks are stored in a volatile portion of 
the cache. 

48. (Previously Presented) The computer readable medium of claim 43, further 
comprising: 

a first data structure indicating whether each block of data in cache is valid or invalid and 
a second data structure indicating whether each block of data includes modified or unmodified 
data, wherein the error checking code is used to determine whether each block of data in the 
cache has changed in the event of a data recovery event, wherein the first data structure i$ 
modified to indicate that a block of data is invalid if the second data structure indicates that the 
block of data is not modified and the block of data has changed. 

49-51. (Canceled) 
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